Background/Aim: Chest pain of no heart origin resembles angina and when none medical
Introduction
Pain is main medical symptom driving people for medical examination. If uncomfortable sensations are in the chest, cardiologist is always involved. Physical, biochemical, para-clinical and invasive diagnostic procedures are used to diagnose cardio vascular disease (CVD) or other medical reason for chest pain (1) . If the results are negative and sensations are of none detected somatic origin, it is possible that psychological factors play a role in such clinical manifestation (2) . Carefully taken medical history, sometimes discover emotional distress, precipitating oppressive, squeezing or pressure like sensations (3) . In these cases, the patients are referred to psychiatrist, for further assessment and treatment. Some researches in this area consider every chest pain as a sing of subclinical atherosclerosis (syndrome x), even when invasive techniques (percutaneuos angiography) do not confirm atherosclerosis of heart arteries (4, 5) . However, patients prone to anxiety reactions to stressful situations, have somatic sensations due to surges in cateholamine. Located in the chest, the sensations reinforce anxiety and fear of death, leading to numerous claims for cardiologic checks, despite negative results for CVD.
On the other hand, it is well known, that general anxiety disorder is risk factor for experiencing acute cardiac events in CVD patients (6) .
In consultative psychiatric practice, we have examined patients without diagnose of CVD but with complains of atypical, pain-like sensation in their chest. In many cases, we could not set psychiatric diagnose as their symptoms did not match any disorder according to International Classification of Diseases-10 (7).
The aim of this research was to determine psychological characteristics of the patients with non-coronary chest pain (NCCP), difference compared to coronary patients and predictive value of those parameters for NCCP.
Methods

Subjects
The cross-section study was performed in the Clinic for Mental Health Protection in Niš with 40 consecutive recruited patients with non-coronary chest pain (NCCP). Inclusive criteria were absence of diagnosed organic cause of chest pain and psychotic disorder. Subjects were referred to psychiatrist for further examination, after heart disease and other medical reasons for chest pain were ruled out by complete physical and at least twice repeated Psychiatric evaluation was conducted in outpatient setting during one-year period.
All the patients gave their written consent to participate, after receiving information about the study. The local Ethics committee permission and institutional approval were obtained for the.
Instruments
The demographic and data of risk health behavior, were collected from medical records. Risky alcohol consumption was determined as more than 7 standard drinks per week (14 grams of ethyl alcohol). Smoker status means smoking cigarettes now or ever.
Presence of physical activity means physical effort at least three times a week, lasting for 1 hour, absence means sedentary life style (8) . Holms-Rahe Scale is self -rating inventory measuring experience of life events in the previous year. The score ≥ 100 predisposes anxious reaction, more than 150 points means 30% of chance to somatic breakdown, due to distress (14) .
Statistical analysis
The data collected by a direct contact with patients or from a patient's history (total n=85) were presented as frequency distribution tables expressed as percentages and analyzed using SPSS (version 17.0, IBM Corp, 2007). The existence of any statistical difference between the groups was defined using Student's t test and Chi-square test for parametric and non-parametric parameters, respectively. ANOVA regression analysis was performed to determine parameters associated with non-cardiac chest pain, all statistically significant parameters found by univariate analysis were introduced into multivariate regression analysis in order to identify independent factors associated with non-cardiac chest pain. Probability values (p) that were less or equal to 0.05 were considered statistically significant. In order to estimate the reliability of a psychometric tests (BAI and BDI), Cronbach's alpha was calculated.
Results
The 40 patients with NCCP were compared to 45 coronary patients (K group) for demographic, biological and risk health behavior characteristics.
The groups were similar by all demographic parameters except age, frequency of hypercholesterolemia, diabetes mellitus and hypertension. Subjects with NCCP were significantly younger, had less biological risk factors compared to coronary patients.
( Table 1. ). There were no differences in the life style characteristics.
Psychological characteristics and distress levels
Psychological symptom pattern assessed by SCL-90 indicated depression and hostility as significantly higher among coronary patients. The distress measures: GSI and PSDI were significantly higher in NCCP group, indicating emotional disturbances experienced by patient with non-coronary chest pain ( Table 2. ).
Levels of anxiety, depressiveness and life events exposure
The anxiety level was moderate in NCCP group, significantly different from anxiety in coronary patients, which was in the normal range. Average score of life events, was also significantly higher in patients with NCCP, while level of depressiveness was without significant difference and below cut off limits in both groups (Table 3. ).
Predictive values of psychological parameters for cardiac chest pain
Univariate logistic regression showed that patient with increased levels of depression, hostility and distress had significant higher chance to have coronary chest pain (Table 4. ).
The prediction factors of NCCP
Regression analysis indicated, that elevation in anxiety score for 1 point, means 25% higher chance that subject belong to NCCP group (OR=1.25; 95% CI: 1.10-1.41) .
Elevation in Life events score, 2% higher chance, that the chest pain is not coronary (OR=1.02; 95%IP: 1.01-1.03) ( Table 5 .) .
Results showed that younger subjects are more likely to have non-cardiac chest pain (OR=0.58, 95% CI: 0.42-0.80).
All factors that were statistically significant by univariate analysis were introduced into multivariate analysis, but none of the parameters was significant (data not presented).
However, patients' age and anxiety level were near the statistically significant value. For age, where p= 0.0517 (OR=0.892) and for anxiety p=0.0581 (OR=1.025), respectively. A limited number of patients in the study are probably reason for the absence of statistical significance, but these parameters could possibly be associated with non-cardiac chest pain.
Discussion
This study focused on the forty patients with angina-like sensations, free of CVD.
Their uncomfortable sensations were variable in location of the chest, duration, description and intensity. They were not associated with physical strain, food intake or change in body position. It occurred more than twice a week, sometimes every day and lasted for hours.
The subjects described their pain like squeezing, burning, pressure, chest barrier, sharp needle sticks. Psychiatric anamnesis indicated negative life events and emotional distress, preceded the sensations, but it also appeared during the night and at rest, in every day circumstances. Pain like sensations usually diminished spontaneously or with anxiolitics.
In literature, about 20% seeking help from cardiologists have normal coronary arteries, confirmed by coronary angiography (15) . They undergo to numerous examinations due to their fear of undiscovered heart disease. When there is no evidence of CVD, or other organic cause (esophageal reflux, esophageal motor dysfunction, musculoskeletal issues) psychiatrist is involved in further diagnose and treatment. In our NCCP patients, we have noticed constant worry that heart attack may occur, and they continued to take anti angina medications in spite lack of diagnose. Psychiatric examination comprehended unstructured clinical interview, SCL-90 R questionnaire and hetero anamnesis' data from family members. Although their symptoms resembles somatoform and anxiety disorders, all criteria for psychiatric diagnose were not present. The most frequent symptoms were emotional and muscular tension, difficulties falling asleep, emotional irritability, conflict relationship with important persons, hypochondriac concerns.
In order to explore main difference from CVD patients, considering psychological factors, the NCCP group was compared to patients with established coronary artery disease (previous myocardial infarction or arteriography, with diagnose of angina). The NCCP group consisted of younger patients, as expected. The neurotic fear of illness and anxiety syndromes usually occur in young adults', while atherosclerosis and myocardial ischemia are more frequent in middle age and elderly persons, as confirmed in literature (16, 17) .
There was no difference in other demographic variables, meaning matching selection of K group. Risk health behaviors were equally present in both groups, although we expected to be more frequent in K group. Nicotine has a toxic effect on endothelium, accelerating atherosclerosis. Smoking increase risk or future cardiac event and mortality rate in older patients as confirmed in study of Ahn S., from 2016, in Korean sample (16) . Also, lack of physical activity and risk alcohol consumption, are recognized pathological factors for poor medical outcome and health related quality of life among individuals without diagnose of cardiovascular disease. These self-harm behaviors are psychological mechanisms for overcoming negative emotions and associated with anxiety symptoms (18, 19, 20) , present in our sample of subjects with chest discomfort. Educational preventive measures might reduce the chance of future CVD, as shown in prospective 20 years long study of youth, where change in life style behavior was linked to diminish chance for heart disease in adulthood (18) .
In both groups, no psychiatric diagnose was found according to M.I.N.I. and ICD-10 criteria. Other researches considered non-cardiac chest pain as somatic expression of anxiety or panic attack (19, 20) or symptom of other somatic illness (21) . The subjects in NCCP group had somatic complains, but psychological dimensions depression and hostility, measured by SCL-90 R, questionnaire, were more prominent in K group (CVD patients. This was in line with some other findings (21, 22) . In these researches, depressiveness and hostility were spotted as toxic emotions, playing role in psychophysiologic pathway for coronary artery disease and acute cardiac events. The similar findings explained physical symptoms as somatic expression of distress in alexitimic persons (23, 24) . In the NCCP group, level of anxiety was moderate and score on H-R scale of life events was> 100. This finding indicates coexistence of physical sensations, anxiety symptoms and exposure to stress life events, different from coronary patients who had levels of anxiety, depression and life events score, in normal range. Such result differs from other researches in which almost 20 % of patients after myocardial infarction suffered from some form of depressive disorder (25) , what influenced negative on prognosis ( 25,26) Our findings were possible random or due to small sample. In the K group, none of the patients asked for psychological help after their coronary event.
Some researches and cardiologists consider atypical chest pain as subclinical manifestation of CVD, when associated with positive stress test (27) . The patients from NCCP group, took medications prescribed by cardiologist (beta-blockers, acetylsalicylic medications), despite CVD was not confirmed. We assumed their chest discomfort was in connection with psychological characteristics. Regression analysis showed that persons with depression, hostility and global distress have greater chance for non-cardiac chest pain. Exposure to undesirable life events in the previous year, moderate anxiety level and younger age are associated with NCCP, but none of the parameters has predictive value in multivariate analysis. All together, those psychological features and anxiety, coexisting with non cardiac chest pain, indicated patho-physiological mechanism of somatization related to of NCCP (28) . It could be assumed that the persons with negative affectivity (hostility, depression, anxiety, distress), without psychiatric diagnose expressed their inner tension on somatic level. They could be in the psychosomatic double pathway: to develop psychiatric disorder or heart disease in the future. They need psychological help to deal with their emotions efficiently in order to decrease chance for mental or cardiovascular disorder (29,30).
Limitations:
There are several limitations of the generalizability the findings in this study. Larger sample would be better to determine psychological features associated with sensations in chest without CVD. There were none psychological characteristic specific only for NCCP, not present in patients with heart disease. There was no follow up in order to check if some of the features have changed and if some other cause of chest pain appeared. Longitudinal study is necessary to confirm possible development of psychiatric or CVD disorders in our patients with non-cardiac chest pain. The findings would be more valuable if we compare our NCCP group results not only with coronary patients but with healthy controls as well.
Conclusion
The results suggested that the patients with complain of chest pain without diagnose of cardiovascular disease or other somatic illness, had none associated psychiatric disorder, 
